C677T (thermolabile alanine/valine) polymorphism in methylenetetrahydrofolate reductase (MTHFR): its frequency and impact on plasma homocysteine concentration in different European populations. EARS group.
A common polymorphism has been described in the methylenetetrahydrofolate reductase (MTHFR) gene, substituting an alanine (A) for a valine (V), where the V allele results in a thermolabile enzyme with reduced activity. This polymorphism is easily detectable by PCR amplification and digestion with HinfI restriction enzyme. We describe the use of the MADGE high throughput genotyping system for rapid typing of this polymorphism. Seven hundred and eighty five individuals participating in the European Atherosclerosis Research Study II (EARS II), aged 22-25 from 14 universities in 12 countries across Europe were genotyped for this polymorphism. The frequency of the V allele was 0.32 overall (95% CI; 0.30-0.35), but was significantly lower in the Baltic countries (0.23; 95% CI; 0.19-0.28) compared with the other regions of Europe (0.37; 95% CI; 0.32-0.38) (P < 0.001). Individuals homozygous for the V allele had statistically significant (P < 0.001) higher plasma homocysteine (16.5 micromol/l) compared with those heterozygous for an A allele (10.4 micromol/l) or homozygous for an A allele (10.0 micromol/l). This effect was seen in all countries and regions of Europe. Mean plasma homocysteine levels were significantly higher in the South compared to the Baltic, UK and Middle regions (P = 0.001), but this difference was not explained by the difference in the frequency of the V allele in the samples. This polymorphism explained 12.3% of the total sample variance in plasma homocysteine, other measured factors (smoking, alcohol consumption, systolic blood pressure, physical activity) explained 0.7%. This study demonstrates the large and consistent impact of the thermolabile MTHFR variant on plasma homocysteine levels in different European populations, and shows a regional difference in the levels of homocysteine that must be explained by other genetic or environmental factors.